We report the in orbit status of the MAXI/SSC onboard the international space station (ISS). It was commissioned in August 2009. This is the first all sky survey mission employing X-ray CCDs. It is a slit camera with a field of view of 1.5
The CCD's are cooled down to about -60
• C by peltier device and a loop heat pipe. The observation efficiency of the SSC is about 30% due to edge glow, but all of the 32 CCDs in the SSC are cooled down as we expected and functioning property. The performance of the CCD is continuously monitored both by the Mn-K X-rays and by the Cu-K X-rays.
There are many sources detected not only point sources but extended sources. But further work in data screening and more observation time is needed to obtain the clear structure of the extended emission.
OVERVIEW OF MAXI/SSC
The SSC (Solid State Camera) consists of 32 CCDs. The CCDs used in MAXI/SSC are fabricated by Hamamatsu Photonics (Tsunemi et al.) 1 The CCD wafer is front-illuminated and CCD (Katayama et al.) 2 and operated in full frame transfer mode. The number of pixel in each CCD is 1024×1024, and the pixel size is 24μm×24μm, this gives the area of about 25mm×25mm. CCDs are installed in two camera units called SSC-H and SSC-Z. The SSC-Z monitor the zenithal direction while the SSC-H looks the horizontal direction. Fig.1 shows the schematic drawing of SSC units. Each SSC unit includes 16 CCDs which are aligned in 2×8 array. Both of 2 units also have 55 Fe calibration source. Mn Kα(5.9 keV) and Kβ(6.5 keV) X-rays are irradiated to a small part of 2 CCDs (CCDID=0,8). This allow us to determine the gain with 0.1% statistical error in one day accumulation. The other CCDs with no 55 Fe calibration source, the copper emission line from collimator sheets can be used for the calibration. The CCDs are also equipped with charge injection feature 3 in order to reduce the radiation damage of the CCD.
The use of CCD for X-ray requires the low working temperature. The cooling of the MAXI/SSC consists of two parts: one is a peltier device and the other is a radiator with a loop heat pipe (LHP). The LHP cools down the body of the SSC to -20
• C. Than the peltier device cools down the CCD to around -60
The SSC only observe the sky when the ISS is above the night time earth. During the day time, direct Sun lights enter through the slit and scattered inside the collimator even if the Sun does not illuminate on the CCD. In the center part of the CCD, the Sun light is blocked by the AL coating on the CCD. But since the edge of the CCD is uncoated the Sun light penetrated into the CCD. The edge glow appears only in the day time observation, we think that the bright IR lights enter the CCD through the edge of the CCD. 
CALIBRATION
The gain calibration is mainly done by Cu emission line from collimator sheets, which can be seen in all 32 CCDs. Fig.2 shows the background spectra of SSCU-H. The black points shows the grade 0 spectrum while the grey points shows the grade 1+2 spectrum. The spectra shows various emission lines, such as Si, Cr, Mn, Cu. The Cr emission line comes from body of the SSCU and the Cu comes from the collimator sheets. The Mn line very weak since this spectra is summation of 16 CCD and 55 Fe is irradiated only on CCDID=0,8. We found that G0 spectrum below 0.6 keV is produced by particle having long trajectory on the CCD. The very end of the trajectories sometimes leave G0 events. if they leave adjacent two pixels, they will form G1 or G2 events that extend the spectrum of G1 and G2 up to 1.3 keV. The peaks around 0.7 keV on the G1+G2 spectrum comes from the event threshold (0.35 keV). In this way, we found that the parallel sum mode on the MAXI/SSC generated high background at low energy depending on the grade.
Hiraga et al.
4 measured the charge spread in the CCD as a function of mean absorption length in Si. Then, we calculated the branching ration of X-ray events. For example we found that branching ratio of G0 and G12 event at Al-K line is about 92%, which is confirmed by ground calibration. With taking into account these background condition, we practically employed G0 for the energy range below Si-K edge and G0+G1+G2 for the energy above it.
We fitted the spectrum from Crab nebula to check the quantum efficiency of SSC. When we fit the data by power-law with an interstellar absorption N H using the QE of the pre-launch data (Matsuoka et al.2009) 5 we obtained the power-law index γ to be 2.2 and N H to be 6 × 10 21 cm −2 . Kirsch et al. 6 summarized the observation of the Crab nebula by major X-ray observatories and its fitting result. With taking into account the energy range of the SSC, we set the parameters of the Crab nebula to be γ = 2.1 and N H = 3.8 × 10 21 cm −2 . The QE of SSC are determined by the thickness of the Si depletion layer, SiO2 insulator, Si gate and Al coat. We sought the thickness of these 4 parameters which gives us the best fitting result. Fig.3 shows the spectrum and its fitting result of the Crab nebula. 
DETECTION LIMITS
The MAXI/SSC observes the sky with an FOV of 1.5
• × 90
• . The scanning direction of the FOV is limited by the collimator that shows a triangle shape. The perpendicular direction is limited by the slit. Since the position resolution is limited by the CCD pixel size, it shows a box-car shape. The FOV moves as the ISS rotation around the Earth. Therefore, the on-source time is about 22 s.
The left panel of fig.4 shows the sky coordinate image of the Crab. We also can see a recurrent nova of and A0535+262 ). 7 The right panel of fig.4 shows the projection of the left panel. By fitting the right panel with gaussian model, we found that SSC detected the Crab nebula by 100σ confidence level for one-day integration data. Therefore, the detection limit of the SSC is about 50mCrab (5σ) for one-day observation. Since the ISS orbit around the earth 16 times per day, the detection limit of one-scan observation becomes about 200mCrab. We also found that the SSC can detect 1300 photon/day from the Crab nebula and the background level of the SSC is about 150 photons/day/PSF.
ALL SKY MAP
The SSC observes the sky all the time except when the ISS is in the passage of the SAA, or the time when the sun is close to the FOV. During that time, we switch off the bias voltage applied to the CCD. Therefore the effective efficiency is expected to be about 30%. The acquired all sky map is shown in Fig.5 .
Since the PSF of the SSC is similar to that of the GSC, the image in figure 5 is similar to that of the GSC. Whereas, the SSC is sensitive to the energy range below 2 keV that can not be reached by the GSC. The brightest sources below 2 keV are the Cygnus Loop and the Vela SNR. The Vela SNR is also seen its extent about 7
• in diameter.
In the all sky map, we notice an extended structure, particularly extended in the northern hemisphere. The MAXI is observing the sky all the time. It does not observe night time earth which can be use to estimate the non-X-ray background. we can also see number of detecter origin structure in this image. The screening of data is still ongoing.
CONCLUSION
The MAXI was launched in July, 2009 and installed to the ISS. The observation started from August, 2010. The CCD on the SSC is cooled down to the working temperature around −60
• C by the combination of the Peltier cooler, LHP and two radiators. So far all of the 32 CCDs are working property, although it suffers from edge glow problem. The detection limit (5σ level) of the SSC is 200 mCrab for one scan and 50 mCrab for one-day integration.
The SSC observes the all sky by using the X-ray CCDs for the first time. There are many sources detected not only point sources but extended sources. But more work in data screening and more observation time is needed.
